Mitochondria are evolutionary bacteria that are dynamic intracellular organelles involved in many vital cellular functions. However, modern medicine has fallen prey to misuse and over-usage of antibiotics. This misuse can damage the mitochondrion, alter host antibiotic interactions, and cause serious pathophysiologic conditions. We believe this leads to mitochondrial dysfunction, which may promote tumorigenesis and neurodegeneration. This opinion commentary's goal is to bring awareness of this important hot topic to the medical community before induced modern plagues are irreversible.
Lynn Margulis postulated many years ago that mitochondria are probably descended from free living bacteria that survived endocytosis by a eukaryotic host cell over a billion years ago. This union created a tremendous endosymbiotic relationship [5] . Michael Gray has done great work on mitochondrial evolution and has described DNA and hard scientific evidence affirming a bacterial origin of mitochondria [6] . This fact prompted us to postulate that if they were bacteria they might act like bacteria. Thus, antibiotics could possibly affect and damage mitochondria just as they do bacteria. Dr. Blaser believes we do have solutions because the antibiotic era began only 70 years ago which is a very short period in the evolution of the human microbiome. He does, however, think we are at the tipping point and action should be taken now or we will enter an "Antibiotics Winter". He states we must decrease our appetite for antibiotics and stop so much the use of hand sanitizers. With sick children, the doctor must reconstruct daily events before the illness. He or she really needs to examine the child, parents need to be patient, and all parties should be better informed. Antibiotics should only be used when necessary. We also need to stop farmers from giving antibiotics to our food supply, develop quicker and better diagnostic techniques, and encourage more and better drug development [2] . In summary, Dr. Blaser has outlined in his book many ways the overuse of antibiotics can disrupt the human microbiome and the serious consequences of that disruption. Several respected great scientists presented papers at the (AACR) meeting in Boston discussing the importance of the human microbiome in cancer and cancer immunotherapy response, especially to checkpoint inhibitors. However, none emphasized how the effect of antibiotic use might impact the microbiome and response to therapy.
Neither Dr. Blaser nor any of the scientists in Boston mentioned any association antibiotics might have on the bacterial relative "the mitochondrion". Our preliminary research confirms that antibiotics can affect mitochondrial glucose transporters and glycolytic and OXPHOS enzymes. Recent live cell imaging of the MCF-12A cell line has shown that azithromycin causes marked increase of nuclear and mitochondrial reactive oxygen species (ROS). This increase in ROS) may cause nuclear and mtDNA instability, and thus promote tumorigenesis (data not shown).
We have more work in progress, but we are nearly convinced that antibiotic abuse not only disrupts the human microbiome, but probably also promotes tumorigenesis. It is time the medical community starts addressing this serious problem. Stay tuned more to come.
